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THIRD PRELIMINARY AMENDMENT 

Please enter the following Preliminary Amendment after entry of the Response to 
Notice of Non-Compliant Amendment filed herewith and before beginning examination 
of the above-identified patent application. 

Amendments to the Claims are reflected in the listing of claims that begins on 
page 2 of this paper. 

Remarks begin on page 1 1 of this paper. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims 

1. (Currently amended) A chemical composition comprising: 
a nonnquoouB - orgonic monom e ric compound sotvent, 

wherein the chemical composition is adapted to be deposited using an 
electromechanical printhead t o selectively adhere particulate material to form a solid 
object in a three-dimensional printer. 

2. (Currently amended) The composition of Claim 1, wherein the 
oompoun d solvent includes at leapt one of is selected from the group consisting of an 
alcohol, an ester, an ether, a silone, a vinyl monomer, on aciylio monomoryor - a 
m e thcicryl gte -a nonaqueous organic m onome ric compound, and combinations thereof 

3. (Currently amended) The composition of Claim [[1]]2, comprising a solv e nt 
and a solut e , and - wherein the compoun d solvent comprises f f is the solventll a nonaqueous 
organic monomeric compound . 

4. (Currently amended) The composition of Claim [(3]]2, wherein the solvent 
inoludQ a comprises an alcohol. 

5 . (Currently amended) The composition of Claim 4, wherein the alcohol is 
selected from the group consisting of methyl alcohol, ethyl alcohol, isopropanol, [[or J]t- 
butano L and combinations thereof . 

6 . ( Currently amended) The composition of Claim [[3]]2 , wherein the 
solvent include s comprises an ester. 
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7 . (Currently amended) The composition of Claim 6, wherein the ester 
includ e s at l e ast on e of is selected from the group consisting of e thyl acetate, dimethyl 
succinate, diethyl succinate, dimethyl adipate, [[or Methylene glycol diacetate , and 
combinations thereof . 

8. (Currently amended) The composition of Claim [[2]]41, wherein the 
oompound include s solvent comprises a mixed vinyl-silane monomer. 

9 . (Currently amended) The composition of Claim 8, wherein the mixed 
monomer iuclud e scomprises vinyltriisopropoxysilane. 

10. (Currently amended) The composition of Claim [[2]]41, wherein the acrylic 
monomer includ es at least on e of is selected from the group consisting of t rif propylene 
glycol) diacrylate, ethylene glycol phenyl ether acrylate, [[or ]]1,6 hexanediol diacrylate* 
and combinations thereof 

11. (Currently amended) The composition of Claim [[2]]41, wherein the 
methacryl[[ic]]ate monomer includes at least on e of is selected from the group consisting of 
1,3 butylene glycol dimethacrylate, neopentyl glycol dimethacrylate, butyl methacrylate, 1,6 
hexanediol dimethacrylate, [[or ]]di(propylene glycol) allyl ether methacrylate Ju and 
combinations thereof . 

12. (Currently amended) The composition of Claim 1, wherein the 
oompound solvent is curable bv ultraviolet radiation, i n combination with a photoinitiator, to 
form a soli d r by ultraviol e t radiation having a wav e l e ngth betw e en about 320 500 nm and on 
energy donaity of about 1 joul e /cm 3 . 

13. (Currently amended) The composition of Claim 1. wherein the particulate 
material comprises a resin and t he compound fo composition comprises a solvent for [[a]]the 
resi n in the particulate material. 

14. (Currently amended) The composition of Claim 13, wherein the resin 
includes at least one-o£ig^elected from the group consisting of shellac, polyvinyl 
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pyrrolidone, polyvinyl acetate, polyvinyl alcohol, polystyrene, styrene-butadiene 
copolymer, [I or ]]acrylonitrile-butadiene-styrene copolyme r, and combinations therepfc 

15. (Currently amended) The composition of Claim 1, wherein the particulate 
material includ es comprises a fiUe rthat - inoludes an inorganic compound . 

16. (Currently amended) The composition of Claim \\ 151 148. wherein the fittes 
inoludoo at l e ast on e o f inorganic compound is selected from the group consisting of clav» 
aluminum oxide, silicon dioxide, aluminum silicate, potassium aluminum silicate, calcium 
silicate, calcium hydroxide, calcium aluminate, calcium carbonate, sodium silicate, zinc 
oxide, titanium dioxide, [[or ]]magnetit e. and combinations thereof . 

17. (Currently amended) The composition of Claim IS. wherein the particulate 
material fi gfeer-comprisesrripgll a printing ai d dispersed throughout tho fillor . 

1 8. (Currently amended) The composition of Claim 17, wherein the printing aid 
includes at l e ast on eis selected from the group consisting of sorbitan trioleate, sorbitan mono- 
oleate, sorbitan monolaurate, polyoxyethylene sorbitan mono-oleate, polyethylene glycol, 
soybean oil, mineral oil, propylene glycol, fluroaklkyl polyoxyethylene polymers, 
glycerol triacetate, polypropylene glycol, ethylene glycol octanoate, ethylene glycol 
decanoate, ethoxylated derivatives of 2A7,9-Tetram^hyl-5-decyne-4,7-diol, oleyl alcohol, 
[[or ]]oleic acid , lethicin. and combinations thereof . 

19. (Currently amended) A bmdef chemical c omposition comprisingrfe r 
oolootivoly adhering particulate material to form a Dolid object in a thr ee dimensional 
printer, tho binder composition including 

an adhesiv e; and in combination with 
a fluid, 

wherein &o-adhcsive comprising a nonaqueous organic monomeric compound Jhg 
chemical composition is adapted to be deposited using an electromechanical printhead to 
selectively adhere particulate material to form a solid object in a three-dimensional printer . 
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20. (Canceled) 

21 . (Currently amended) [[A]] The chemical composition of Claim [[19]]57_feF 
se l e ctiv e ly adhering particulate mat e rial to form a -s olid object in a three ■ dimensional 
printer, th e composition including an adhesiv e in combination with a fluid, tho adhesive 
oomprioing -flB wherein the anionicallv ionizable polymer consisting o - f - e e mpewa ^g-is 
selected from the group inoludin g consisting of polvmethacrvlic acid, polymethacrylic acid 
sodium salt, [[and]] sodium polystyrene sulfonate , and combinations thereof . 

22. (Canceled) 

23. (Currently amended) The composition of Claim [[22]]57, wherein the 
cationically i<wig«hle p olymer is selected from thejroup consisting oj B nolud e s 
polyethyleneimine a [[and]] polydiallyldimethylammonium chloride , and combinations 
thereof . 

24. -25. (Canceled) 

26. (Currently amended) The composition of Claim [[25]]57, wherein the 
nonionic p olymer includes at least on eis selected from the group consisting of polyvinyl 
pyrrolidone, polyvinyl pynolidone copolymer with polyvinyl acetate, polyvinyl alcohol, 
polyvinyl methyl ether, polyacrylamide, [[or]] polv~2-ethvI-2-oxazoline. and combinations 
thereof . 

27. -29. (Canceled) 

30. (Currently amended) A chemical composition for selectiv e ly adh e ring 
portiouloto material to form a solid object in a thr ee dimonsional print e r, th e adh es iv e 
comprising: 

a watorborn e colloid selected from the group consisting of polymethyl 
methacrylate, polystyrene, natural rubber, polyurethane, polyvinyl acetate, alkyd resins, 
colloidal alumina- clav- colloidal graphite, and combinations thereof, 

wherein the chemical composition is adapte d to be deposited using an 
electromechanical printhead to selectively adhere particulate material to form a solid object 
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in a three-dimensional printer . 

31. (Currently amended) A binder T he chemical composition of Claim 56fef 
s el e ctiv e ly adhering particulat e material to form - a - solid objoot in a throo -dimensional 
printor, the - binder including on adhesiv e in combination with a fluid, th e adh e siv e 
comprising a polvmor w herein the colloid is selected from the group consisting of 
polymethyl metbacrylate, polystyrene, natural rubber, polyurethane, polyvinyl acetate, [[and 
Ualkyd resin s, colloidal alumina, clay, colloidal graphite, and combinations thereof . 

32. (Currently amended) [[A]] Ibs,chemical composition of Qgim 5fr wherein 
for s e l e ctiv e ly adhering particulate) material to form a solid object in a three-dimensional 
printory the adhesiv e comprising an t he inorganic solute is selected from the group 
consisting of sodium silicate, sodium polyphosphate, sodium hydrogen phosphate, sodium 
hydrogen pyrophosphate, sodium tetraborate, ammonium hydrogen phosphate, sodium 
chloride, ammonium nitrate, potassium sulfate, ammonium chloride, [[and]] calcium 
formate- and combinations thereof 

33. - 40. (Canceled) 

4 1 . (New) The composition of Claim 3, wherein the nonaqueous organic monomelic 
compound is selected from the group consisting of a silane, a vinyl monomer, an acrylic 
monomer, a metbacrylate monomer, and combinations thereof. 

42. (New) The composition of Claim 12, wherein the solvent is curable by 
ultraviolet radiation having a wavelength selected from the range of about 320 
nanometers to about 500 nanometers. 

43. (New) The composition of Claim 12, wherein the solvent is curable by 
ultraviolet radiation having an energy density of about 1 joule/cm 2 . 

44. (New) The composition of Claim 12, wherein the solvent comprises a 
polymerizable monomer. 
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45. (New) The composition of Claim 44, wherein the polymerizable monomer is 
selected from the group consisting of a silane monomer, a vinyl monomer, an acrylic 
monomer, a methacrylate monomer, and combinations thereof, 

46. (New) The composition of Claim 45, wherein the methacrylate monomer is 
selected from the group consisting of 1,3 butylene glycol dimethacrylate, neopentyl glycol 
dimethacrylate, butyl methacrylate, 1,6 hexanediol dimethacryalte, di(propylene glycol) 
allyl ether methacrylate, and combinations thereof. 

47. (New) The composition of Claim 45, wherein the acrylic monomer is 
selected from the group consisting of tri(propylene glycol) diacrylate, ethylene glycol 
phenyl ether acrylate, 1,6 hexanediol diacrylate, and combinations thereof . 

48. (New) The composition of Claim 15, wherein the filler comprises an 
inorganic compound* 

49. (New) The chemical composition of Claim 19, wherein the fluid comprises 

water, 

50. (New) The chemical composition of Claim 19, wherein the fluid comprises a 
nonaqueous liquid, 

5 1 . (New) The chemical composition of Claim 50. wherein the nonaqueous liquid 
is selected from the group consisting of alcohol, ester, ether, resin, oil, and combinations 
thereof 

52. (New) The chemical composition of Claim 51, wherein the nonaqueous liquid 
comprises an alcohol. 

53. (New) The chemical composition of Claim 52, wherein the alcohol is selected 
from the group consisting of methyl alcohol, ethyl alcohol, isopropanol, t-butanol, and 
combinations thereof. 

54. (New) The chemical composition of Claim 5 1 , wherein the nonaqueous liquid 
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comprises an ester. 

55. (New) The chemical composition of Claim 54, wherein the ester is selected 
from the group consisting of ethyl acetate, dimethyl succinate, diethyl succinate, dimethyl 
adipate, ethylene glycol diacetate, and combinations thereof. 

56. (New) The chemical composition of Claim 19, wherein the adhesive is selected 
from the group consisting of a polymer, a colloid, an inorganic solute, and a nonaqueous 
organic monomelic compound. 

57. (New) Hie chemical composition of Claim 56, wherein the polymer is selected 
from the group consisting of an anionically ionizable polymer, a cationically ionizable 
polymer, a nonionic polymer, and combinations thereof. 

58. (New) The chemical composition of Claim 56, wherein the nonaqueous 
organic monomeric compound is selected from the group consisting of a silane, a vinyl 
monomer, an acrylic monomer, a methacrylate monomer, and combinations thereof. 

59- (New) A chemical composition comprising: 

a nonaqueous liquid selected from the group consisting of a resin, an oil, and 
combinations thereof, 

wherein the chemical composition is adapted to be deposited using an 
electromechanical printhead to selectively adhere particulate material to form a solid object 
in a three-dimensional printer. 

60. (New) A particulate material adapted for three-dimensional printing, the 
particulate material comprising: 

a plurality of filler particles; and 
a plurality of adhesive particles, 

wherein the filler particles ate coated with at least a portion of the adhesive 
particles. 
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6 1 . (New) The particulate material of claim 60, wherein the adhesive particles 
are adapted to selectively adhere when combined with a chemical composition 
comprising ethyl acetate, 

62. (New) A chemical composition comprisingi 

a solvent selected from the group consisting of an alcohol, an ester, an ether, and 
combinations thereof, 

wherein the chemical composition is adapted to be deposited by a printhead to 
selectively adhere particulate material to form a solid object in a three-dimensional 
printer. 

63. (New) The composition of Claim 62, wherein the alcohol is selected from the 
group consisting of methyl alcohol ethyl alcohol, isopropanol, t-butanol, and combinations 
thereof. 

64 . (New) The composition of Claim 62, wherein the ester is selected from the 
group consisting of ethyl acetate, dimethyl succinate, diethyl succinate, dimethyl adipate, 
ethylene glycol diacetate, and combinations thereof. 

65. (New) A chemical composition comprising: 
an adhesive including a nonionic polymer; and 

a fluid, 

wherein the chemical composition is adapted to be deposited using a printhead to 
selectively adhere particulate material to form a solid object in a three-dimensional printer. 

66. (New) The chemical composition of Claim 65, wherein the fluid is selected 
from the group consisting of water, a nonaqueous liquid, and combinations thereof. 
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67. (New) The chemical composition of Claim 66, wherein the nonaqueous liquid 
comprises ethyl acetate. 

68, (New) The chemical composition of claim 65, wherein the nomonic polymer is 
selected from the group consisting of polyvinyl pyrrolidone, polyvinyl pyrrolidone copolymer 
with polyvinyl acetate, polyvinyl alcohol, polyvinyl methyl ether, polyacrylamide, poly-2- 
ethyl-2-oxazoline, and combinations thereof 
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REMARKS 

Claims 1-33 are pending; claims 34-40 have been previously withdrawn in 
response to a restriction requirement. Applicants hereby cancel claims 20, 22, 24-25, 27- 
29, and 33-40. New claims 41 - 68 have been added. After entry of this amendment, 
claims 1-19, 21, 23, 26, 30-32, and 41-68 will be pending. 

Claims 1-19, 21, 23, 26, and 30-32 have been amended to more clearly define the 
invention. Support for the amendments and new claims may be found in the originally 
filed claims, as well as in paragraphs 20, 41, 49, and 57-73. No new matter has been 
added. 

At least claims 1, 2, 6, 7, 12-19, 21, 23, 26, 30-32, 42-48, 50, 51, 54-62, and 64- 
68 read on the elected species of ethyl acetate. 

Applicants believe that an extra claim fee of $234.00 is necessitated by the present 
Amendment. Applicants hereby authorize the Commissioner to charge this fee to Deposit 
Account No. 20-053 1 . The Commissioner is hereby also authorized to charge any other 
fees that may be necessitated by the present Amendment to Deposit Account No. 20- 
0531, 

If the Examiner believes that a telephone conversation with Applicants' attorney 
would expedite prosecution of this application, the Examiner is cordially invited to call 
the undersigned attorney at (61 7) 248-7026. 

Reg. No. 35,370 

Tel. No. (617) 248-7026 
Fax:(617)248-7100 

31230S1 3 



Respectfully submitted, 

Christopher W. Stamos 
Attorney for the Applicants 
Testa, Hurwitz & Thibeault 7 LLP 
125 High Street 
Boston, Massachusetts 02110 
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